This paper examines how international remittances are affected by structural characteristics, macroeconomic conditions, and adverse shocks in recipient economies. We exploit a novel, rich panel data set, covering bilateral remittances from 103 Italian provinces to seventy-nine developing countries over the period [2005][2006][2007][2008][2009][2010][2011]. We find that remittances are negatively correlated with the business cycle in recipient countries and in particular increase in response to adverse exogenous shocks, such as large terms-of-trade declines. This effect is stronger where the migrant communities have a larger share of newly arrived migrants. Finally, we show that recipient-country financial development is negatively associated with remittances, suggesting that remittances help alleviate credit constraints.
Second, we analyze potential sources of heterogeneity in the response of remittances to economic conditions in recipient countries. In particular, we investigate whether remittances from source provinces with faster-growing, more recently arrived migrant communities respond more strongly to downturns in their countries of origin, consistent with more recent migrants being linked more closely by altruistic ties to their countries of origin.
Third, the data on remittances cover the periods both before and after the 2007-08 global financial crisis. This is particularly relevant because the crisis affected both the migrants' origin and host countries, with an a priori ambiguous effect on remittances. On the one hand, the downturn in the country of origin might induce a positive change in remittances driven by altruism or insurance. On the other hand, the recession in the host country would reduce the income of migrants, including in particular temporary workers employed in the construction sector. 1 Our key finding is that remittances from Italian provinces are negatively correlated with the business cycle in recipient countries and increase especially strongly in response to adverse exogenous shocks, such as declines in the terms of trade. This effect is stronger for communities with a larger share of newly arrived migrants. In addition, remittances are positively correlated with potential GDP in recipient countries. These results are consistent with remittances being driven by both altruism and investment motives. Also, our results indicate that financial development in the recipient country is negatively associated with remittances, suggesting that remittances help alleviate credit constraints; further, international remittances and aid inflows are substitutes.
The paper is structured as follows. Section 1 offers a detailed review of the existing literature on the macroeconomic determinants of remittances. Section 2 describes the data and the estimated model. Section 3 presents selected statistics about remittances outflows from Italian provinces to developing countries. Section 4 discusses the empirical results.
Determinants of Remittances: Existing Literature
There exists a large literature on the determinants of migrants' remittances.
2 However, the empirical evidence remains inconclusive as to how remittances react to business cycles in the migrants' home country and whether they help mitigate economic hardship. At the microeconomic level, some studies find that remittances increase to compensate relatives for negative shocks to their income-the altruism motive (Agarwal and Horowitz 2002) . Other studies find a positive correlation between remittances and the economic conditions of families back home, suggesting that remittances are driven by self-interest motives such as investment or inheritance. 3 In any case, positive shocks to migrants' income in host countries are likely to translate into larger remittances (Bettin, Lucchetti, and Zazzaro 2012) . 4 Likewise, some macroeconomic studies find that remittances are negatively correlated with income levels in the recipient country (El-Sakka and McNabb 1999; Chami, Jahjah, and Fullenkamp 2005; Frankel 2011; Singh, Haacker, Lee, and Le Goff 2011) , mitigate the adverse effect of food-price shocks on the level and instability of household consumption in vulnerable countries (Combes, Ebeke, Etoundi, 1 According to the Italian National Institute of Statistics, the unemployment rate for foreign-born workers increased from 10.2 percent in 2005 to 12.1 percent in 2011. 2 Rapoport and Docquier (2006) provide an exhaustive review of modern theoretical and empirical literature on remittances. See also Salomone (2009) and Stark (2009) . 3 Lucas and Stark (1985) and Osili (2007) both show that remittances are positively correlated with the income of recipient households. Analogously, de la Briere, Sadoulet, de Janvry, and Lambert (2002) and Hoddinott (1994) show that remittances are positively correlated with household wealth. 4 Macroeconomic studies have considered a wide range of potential determinants, including exchange rates (Faini 1994) , interest rate differentials (El-Sakka and McNabb 1999) , the size of the diaspora abroad and transaction costs (Freund and Spatafora 2008) , the skill and gender composition of migrant stocks (Faini 2007; Adams Jr. 2009; Niimi, Caglar, and Schiff 2010) , and the interaction with immigration policies .
and Yogo 2014), reduce output growth volatility in developing economies (Bugamelli and Patern o 2011; Chami, Hakura, and Montiel 2012) , and react positively to natural disasters (Yang 2008; Mohapatra, Joseph, and Ratha 2012; Ebeke and Combes 2013) . In contrast, other studies find that remittances are procyclical with respect to the recipient countries, consistent with an investment motive (Sayan 2004; Sayan 2006; Giuliano and Ruiz-Arranz 2009; Durdu and Sayan 2010; Cooray and Mallick 2013) . And some works do not find any significant correlation either with the business cycle in migrants' home countries (Akkoyunlu and Kholodilin 2008) or with specific shocks such as armed conflicts (Naudé and Bezuidenhout 2012) . Ruiz and Vargas-Silva (2014) argue that the cyclicality of remittances with respect to the recipient economy is country-or corridor-specific and unlikely to be stable over time. In particular, the degree of cyclicality may depend on other country-level characteristics.
5 Relatedly, microeconomic evidence suggests that remittances decline over time, as migrants' commitment and attachment to their relatives and their home country weakens-the "remittance decay" hypothesis.
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Recent studies have also investigated whether remittances represent an important channel in propagating global shocks (Barajas, Chami, Fullenkamp, and Garg 2010) . Barajas, Chami, Ebeke, and Tapsoba (2012) , in particular, show that remittances may prove destabilizing since they are more effective in channeling economic downturns than booms from the source to the recipient countries.
One important limitation of many cross-country analyses of the macroeconomic determinants of remittances is their reliance on aggregate remittance flows to developing countries, disregarding the heterogeneity across source economies. To overcome this limitation, some studies use bilateral data on remittances to control for host countries' characteristics, such as output fluctuations. In most cases, however, the geographical coverage is limited to a single remittance corridor. 7 In other cases, the geographical perspective is wider but still limited. For instance, use a panel dataset on bilateral remittances for eleven European and Asian recipient countries during the period 1980-2004. The same dataset has been used in Barajas, Chami, Ebeke, and Tapsoba (2012) , while Frankel (2011) merges their data with other bilateral data on remittances from the Inter-American Development Bank and the European Commission (Jimenez-Martin, Jorgensen, and Labeaga 2007). Docquier, Rapoport, and Salomone (2012) merge the sources used by Frankel (2011) with a database from the European Central Bank and a Romanian database; the resulting dataset include eighty-nine sending countries but is still limited to forty-six recipient countries, both developing and developed. Many existing analyses are also subject to endogeneity concerns. In many recipient countries, remittances represent a nonnegligible share of GDP; results might therefore be biased by reverse causality from remittances to GDP, with the exception of the few studies that focus on exogenous income shocks (see, for instance, Yang 2008). In cross-country aggregate analyses, this issue is addressed through GMM techniques (Cooray and Mallick 2013) or instrumental variables.
8 Among studies using bilateral 5 For instance, Arezki and Brü ckner (2012) show that the impact of rainfall-driven income shocks on remittance inflows decreases with the level of financial development in the country. 6 Amuedo-Dorantes and Pozo (2006), de la Briere, Sadoulet, de Janvry, and Lambert (2002) , Echazarra (2011), and Makina and Masenge (2015) , among others, show the existence of an inverted-U shaped pattern of remittances over time, which is consistent with the "remittance decay" hypothesis (Poirine 1997) . Remittances first grow due to an increase in migrants' earning power and to the initial strong commitment to the relatives in the home country. Then, as the attachment becomes weaker and temporary migration often translates into permanent settlement, they tend to decrease over time. 7 Sayan (2004) and Akkoyunlu and Kholodilin (2008) focus on the Germany-Turkey remittance corridor, while Vargas-Silva (2008) and Ruiz and Vargas-Silva (2014) look at U.S.-Mexico remittances. Durdu and Sayan (2010) consider both corridors. 8 For instance, Abdih, Chami, Dagher, and Montiel (2012) analyze the impact of remittances on institutional quality and use geographical variables (coastal area, distance to the closest sending country) to instrument remittance inflows. Barajas, Chami, Fullenkam, Gapen, and Montiel (2009) introduce the ratio of remittances to GDP of all other recipient countries, which is likely to proxy for global reductions in transactions costs, as an instrument for remittances. data, Frankel (2011) addresses endogeneity issues concerning the size of migrant stocks but disregards the possible bias related to recipient countries' GDP. acknowledge this problem but maintain that GMM estimates based on lagged recipient-country growth confirm their results. However, it remains unclear whether such estimates address the issue satisfactorily, given rising concerns about the performance of GMM in a context of weak instruments and over-fitting of endogenous variables (Roodman 2009; Bazzi and Clemens 2013) .
Empirical Strategy and Data
The Empirical Model
To identify the effect of business cycle fluctuations and financial development on remittances we estimate a model in which remittances are a function of a set of independent variables constructed by exploiting information on migrants' origin countries and bilateral information at the province-country level. In the baseline specification, total bilateral remittances between the source province i and the recipient country j at time t (REM i;j;t ) are a function of the logarithm of actual GDP per capita over potential GDP per capita in the recipient country (CYCLE j;t ), the log of trend GDP per capita (TREND j;t ), the log of 1 þ the bilateral stocks of migrants (MIGRANTS i;j;t ), the log of population level (POP j;t ), the log of official aid per capita (AID j;t ), and the log of the share of credit to the private sector over GDP (FINDEV j;t ):
where e i;j;t is the standard error term. To control for any time invariant bilateral unobservables, we include country-province pair fixed effects (l i;j ) in equation 1.
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The key coefficient of interest is the response of remittances to the business cycle in the recipient country (a 1 Þ. If remittances are countercyclical with respect to output fluctuations in the recipient country (a 1 < 0), this suggests an altruistic motivation behind transfers. A positive response of remittances to the long-run output trend in the recipient country (a 2 > 0) instead offers evidence in favor of an investment motive for remittances: investment-driven remittances may be particularly sensitive to long-term prospects in the migrants' origin country, as proxied by trend output.
Remittances to country j are expected to be positively associated with the stock of migrants from country j in a given province i (b 1 > 0). Remittances might also be correlated with the total population of the recipient country (b 2 > 0): for instance, this might be associated with lower costs of transferring remittances, or proxy for greater investment opportunities.
The sign of the relationship between remittances and aid (b 3 ) is a priori ambiguous. Remittances and aid could be positively correlated, as found by (Kpodar and Le Goff 2012) , reflecting a positive impact of remittances on absorptive capacity in recipient countries or the capacity of the diaspora to influence foreign-aid policy in the host country (Milner and Tingley 2010) . Conversely, remittances could be negatively correlated with aid (Amuedo-Dorantes, Pozo, and Vargas-Silva 2007) because they reduce the need for aid and hence donors' willingness to provide it. 9 In the working paper version of the paper (Bettin, Presbitero, and Spatafora 2014) , we also control for a set of provincespecific control variables, including time-variant measures of the trend and cyclical component of GDP, population, and financial development at the provincial level. The main results about the counter-cyclical behavior of remittances with respect to economic conditions in the recipient countries are confirmed. When we control explicitly for provincial GDP, we find that remittances are influenced by economic conditions in the migrants' host province, consistent with the view that developing countries that receive sizable remittance inflows are vulnerable to external shocks (Barajas, Chami, Ebeke, and Tapsoba 2012) .
As regards financial development in the recipient country, countries with more developed credit markets could attract greater remittances (b 4 > 0), as a result of either lower transaction costs (Freund and Spatafora 2008) or the capacity of an efficient banking system to channel profit-driven remittances towards growth-enhancing projects . On the other hand, remittances and financial development may be substitutes (b 4 < 0): migrants whose relatives have limited access to financial resources at home may transfer resources to relax liquidity constraints and fund either consumption or investments in physical and human capital (Giuliano and Ruiz-Arranz 2009 ).
Since we are interested in assessing the potential role of remittances as shock absorbers in recipient countries, we augment equation 1 by including three specific factors of vulnerability for developing countries, which can plausibly be treated as exogenous: (1) an indicator equal to unity if country j experienced natural disasters in year t (DISASTER j;t ); (2) an indicator equal to unity if armed conflicts occurred in country j at time t (WAR j;t ); and (3) the log of the terms-of-trade index (TT j;t ). Adverse shocks in these exogenous variables, controlling for the cyclical component of output per capita, may be particularly likely to evoke a sympathetic (or, alternatively, insurance-type) response among migrants.
A novel feature of our panel dataset is the bilateral source province-recipient country dimension. This makes it possible to assess whether the reaction of remittances to the cyclical component of GDP in the recipient country depends on the structure of the migrant community at the provincial level. In particular, our hypothesis is that the strength of (altruistic) ties to the country of origin diminishes with time. Further, faster growing migrant communities will on average be more recently settled. We therefore augment the baseline specification (equation 1) by interacting the CYCLE j variable with the growth rate of the bilateral stock of migrants, DMIGRANTS i;j;½t;tÀn :
The growth rate of the migrant stock is computed over time horizons n, ranging from two to four years, and is winsorized at the 99th percentile to minimize the effect of extremely high growth rates stemming from low initial migrant stocks. For robustness, we also estimate an alternative specification employing the growth rate of the migrant stock lagged by two years (that is, DMIGRANTS i;j;½tÀ2;tÀ4 ) in both the level and interaction terms. Under the hypothesis that altruistic feelings decrease over time, a larger share of recently settled migrants will lead to a more negative response of remittances to the cyclical component of GDP (q 2 < 0).
The Estimator
Since the dependent variable REM i;j;t has a significant share of nonrandomly distributed zeros (that is, many empty country-province cells), equations 1 and 2 are estimated using the Fixed Effects Poisson estimator. Despite deriving originally from the analysis of count data, the Poisson estimator can also be applied to nonnegative continuous variables (Wooldridge 2010) . Poisson regression estimates are consistent in the presence of heteroskedasticity and more efficient than standard OLS estimates, especially when considering large samples. Thanks to its multiplicative form, the Poisson specification also provides a natural way to deal with zero observations in the dependent variable instead of either transforming or excluding them from the sample (Silva and Tenreyro 2006; Burger, van Oort, and Linders 2009) . Additionally, in the Poisson model coefficients on variables expressed in logarithms may be interpreted as elasticities (Cameron and Trivedi 2005) . In the baseline estimates, we include country-province pair to control for unobservable heterogeneity; we also include time fixed effects and additionally control for the potential correlation of errors at the bilateral level by clustering standard errors by country-province pairs.
In the robustness section we control for unobservables by including separately country and province fixed effects, instead of country-province pair fixed effects, so as to identify the effect of specific time-invariant variables such as bilateral distance to the migrants' country of origin. We also control for the potential correlation of errors at the bilateral level by clustering standard errors by country-province pairs.
Data, Sample, and Sources
The variables used in equations 1 and 2 are constructed using data collected from many sources. Here we provide an overview; a precise definition of each variable and of its sources is in table 1.
The main data source is a detailed panel dataset on bilateral outward remittances from 103 Italian provinces to seventy-nine developing countries, compiled by the Bank of Italy (see table 2 for a list of recipient countries included in the sample). 10 Our sample includes developing countries where data on the control variables for the extended model specification are available; this choice preserves a large coverage in terms of geographical and income distribution. To minimize the noise in the data and the effect of outliers, the estimation sample is limited to countries with at least 200 observations; in addition, we consider province-country pairs for which the bilateral stock of migrants is greater than fifteen individuals. 11 The dataset provides data on remittances at constant prices and yearly frequency for the period 2005-11. Data consider only remittances sent through formal channels and predominantly reflect transfers carried out through money-transfer operators and the postal system. The banking system has been included in the survey only since 2010, and accounts for 5 to 10 percent of total remittances. All formal transactions are reported, regardless of the amount. As a caveat, the dataset does not include remittances sent through informal channels. Bilateral data on migrant stocks for the period 2005-11, collected by the Italian National Institute of Statistics (ISTAT) from the population registers of Italian municipalities, represent the stock of the foreign population resident in each Italian province, by citizenship, at the beginning of each year. Data on the age structure of the foreign resident population in each province are unavailable. Instead, we use the growth rate of the number of migrants over a two-, three-, or four-year window in each province as a measure of how recently established a migrant community is. The data refer to official foreign residents and do not account for undocumented migrants residing in Italy.
For each recipient country, GDP at constant prices for the period 1950-2012 is drawn from the IMF World Economic Outlook database. The cyclical and trend components are extracted using the Hodrick-Prescott filter. Data on total population for the period 2005-11, as well as the level of financial development, proxied by domestic credit to private sector as a share of GDP, are drawn from the World Development Indicators database.
The annual frequency of natural disasters is drawn from the International Emergency Disasters database (EM-DAT) built by the Centre for Research on the Epidemiology of Disasters.
12 Data on armed conflicts are drawn from the UCDP/PRIO Armed Conflict Dataset (Themnér and Wallensteen 2013).
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The terms of trade are drawn from the IMF World Economic Outlook database.
Remittances from Italy to Developing Countries
Total remittances from Italy to developing countries doubled between 2005 and 2011, reaching almost f 7 billion, in line with the growth in the stock of foreign residents in Italy (figure 2). After 2007, however, the growth rate of remittances slowed down significantly, reflecting the impact of the global financial crisis and of the euro area crisis on Italian output and unemployment. Indeed, remittances declined in 2010, although 2011 saw a rapid recovery, consistent with the global pattern of international remittances (figure 1). The geographic distribution of remittances from Italy largely mimics the global distribution (figure 3). The East Asia and Pacific region is the main recipient of both Italian and global remittances to developing countries. The region's share of remittances from Italy increased by 10 percentage points between 2005 and 2011. Europe and Central Asia's share of remittances from Italy is twice as high as its share of global remittances, reflecting the relatively large number of migrants from Eastern Europe in Italy. South Asia accounts for a rising share of remittances from both Italy and the world. In contrast, Sub-Saharan Africa accounts for a limited share of remittances.
11 Our main results are robust to upward and downward changes in those two thresholds. 12 The data are accessible at www.cred.be/emdat/. A disaster is defined as a "situation or event, which overwhelms local capacity, necessitating a request to national or international level for external assistance." Formally, an event is classified as a disaster whenever it fulfills at least one out of four selection criteria: ten or more people killed; one hundred or more people affected, injured, or homeless following the disaster; declaration of a state of emergency; or calls for international assistance. See www.emdat.be/criteria-and-definition. 13 The most recent version (4-2013) is available at www.pcr.uu.se/research/ucdp/datasets/ucdp_prio_armed _conflict_da-taset/.
Focusing on individual countries, China, Romania, and the Philippines were the major recipients of remittances from Italy in both 2005 and 2011. 14 Transfers to Bangladesh, Sri Lanka, and Georgia increased dramatically between 2005 and 2011. Colombia is the only country listed that registered a decrease in remittances from Italy over this period. The stock of resident migrants by country of origin is positively correlated with remittances to the relevant recipient country in 2011.
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The distribution of foreign residents and their recent growth are highly heterogeneous across Italian provinces. The share of migrants in the total population is much larger in the North than in the South, reflecting the economic divide between northern and southern regions (figure 4, panel a): over the period 2005-2010, foreign residents accounted for about 10% of the population in Prato, Brescia, and Reggio Emilia and 8.5% in Milan. In contrast, in some provinces in the South and the islands (for instance, Oristano, Taranto, and Cagliari), the share of migrants in the total population is around or just above 1%. Even in Naples and Palermo, the largest cities in the South, this share is about 1.5%, while in Rome foreign residents represent 6.6% of the population.
Analyzing recent migration patterns, the growth in foreign residents has varied widely across provinces ( figure 4, panel b) . Between 2005 and 2010, the overall stock of migrants almost doubled (figure 2), the median province experienced a 94% increase in foreign residents, and the number of migrants increased in all provinces. However, a quarter of all provinces experienced migrant growth rates below 77%, while the number of foreign residents increased by more than 138% in one-tenth of all provinces. The correlation between the growth rate of migrant stocks and the initial share of migrants in the population is negative, that is, provinces with relatively fewer foreign residents attracted more migrants. For instance, in Oristano, where foreign 14 The Italy-China remittance corridor was the single most important at the EU level in 2010. The Italy-Romania and Italy-Philippines corridors were among the ten biggest corridors from Europe. See http://epp.eurostat.ec.europa.eu/ statistics_explained/index.php/Migrant_remittance_and_cross-border_or_seasonal_compensation_transfer_statistics. 15 There are some outliers, notably China, whose share of total remittances significantly exceeds its share of total migrants. This may reflect an incorrect classification of some trade payments to China as remittances. Owing to this, and to the difficulties in estimating the cyclical component of Chinese GDP, we exclude China from the sample.
resident accounted for only 0.4% of the population in 2005, migrant stocks increased by 150%; in Prato, where foreign residents accounted for 7.8% of the initial population, migrant stocks increased only by 61%. Migrants' remittances, measured as a share of provincial value added, show a great degree of variability across Italian provinces ( figure 4, panel c) . Larger remittance outflows reflect primarily the presence of larger migrant communities, although the North-South divide in this case is slightly less marked. 16 The correlation across Italian provinces between the share of remittances in value added and the share of migrants in the total population equals 0.28.
to 0.3% of GDP in Genoa, 0.4% in Milan, 0.6% in Florence, 0.9% in Rome, and 3.9% (the maximum value) in Prato, all provinces with a very large share of foreign residents. In sum, the richness of the dataset in terms of destination countries and the heterogeneity across source provinces make it possible to identify how remittances react to economic shocks in destination countries. In addition, the variability in the localization patterns of migrants across provinces allows us to assess if the response of remittances is affected by the structure of migrant community in the province.
Results
The Counter-Cyclicality of Remittances
In estimating equation 1, we start with a parsimonious specification, controlling for the trend and cyclical components of GDP, country size, and migrant stock (table 3, column 1). We then estimate the baseline model (column 2). We then add the three variables capturing exogenous shocks, first one at the time and then jointly (columns 3 through 6). For comparability purposes, these results are based on a common sample driven by the specification with the largest set of controls (column 6). Finally, we show results for the preferred specification, as reported in column 3 but based on the largest available sample (column 7). The results consistently show that remittances increase in response to cyclical output declines in the recipient country, CYCLE j . The reaction of remittances to growth slowdowns is statistically significant and economically relevant across all specifications. The elasticity equals À3 in the most parsimonious specification. It declines (in absolute value) after including the other country-specific controls; in particular, the elasticity equals À1.8 in the specification that includes an indicator for a negative terms-of-trade shock. The elasticity is somewhat smaller in the large sample (column 7) but still statistically significant and well above unity (in absolute value). The absolute (as opposed to proportional) impact on remittances of the recipient country's economic cycle depends on the initial level of remittances, which is in turn a function of the migrant stock residing in a specific province. On average over the sample period, the impact on remittances of a 1 percent cyclical decline in the recipient country's GDP ranges from 13 million US $ for remittances to the Philippines to 263 US $ for remittances to Dominica.
Even controlling for cyclical variations in output per capita, remittances increase significantly in response to a terms-of-trade deterioration, which represents one of the major factors of vulnerability in recipient countries. This result is consistent with a particularly altruistic response to major and/or clearly exogenous shocks. Remittances are approximately 0.5 percent larger when recipient countries experience a one percent decrease in their terms of trade (column 3), reinforcing the response of remittances to cyclical output downturns. Again, this elasticity shrinks slightly when the model is estimated using the large sample (column 7).
We do not find strong evidence of a positive response of remittances to natural disasters, in line with but in contrast to other studies (Yang 2008; Mohapatra, Joseph, and Ratha 2012; Ebeke and Combes 2013) . Again, remittances are not significantly affected by the outbreak of armed conflicts, in line with Naudé and Bezuidenhout (2012) . 17 When controlling jointly for these Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-province pairs. *significant at 10%; **significant at 5%; ***significant at 1%. Estimations are carried out by using the Poisson Fixed Effects estimator. The dependent variable is the value of total official remittances at constant prices from province i to country j in year t (REMi;j;t). A constant and a set of province-country pairs (i; j) and year (t) dummies are included.
Sources: Authors' analysis based on data described in the text and table 1.
17 These effects remain insignificant when disasters are expressed as log (1þannual frequency), as in Beine and Parsons (2015) and when armed conflicts are expressed in terms of their annual frequency.
three measures of exogenous shocks, remittances are again negatively associated with the terms of trade, but not with armed conflicts or natural disasters (column 6). The response of remittances to cyclical fluctuations is stronger in migrant communities that on average have settled more recently, as indicated by the negative and highly significant coefficient on the interaction between the cycle and the (two-year) growth rate of the bilateral stock of migrants, DMIGRANTS i;j;ðt;tÀ2Þ (table 4, columns 2 and 5). Likewise, the response of remittances to terms-of-trade shocks is stronger in more recently established migrant communities, as indicated by the negative coefficient on the interaction between the terms of trade and the growth rate of the migrant stock (table 4, columns 4 and 5). All this is consistent with the notion that the counter-cyclical behavior of remittances can be attributed to altruistic feelings and that the strength of such feelings diminishes over time.
Moreover, these interaction effects are quantitatively large. The elasticity of bilateral remittances with respect to cyclical GDP equals À1.1 where the migrant community is relatively old (DMIGRANTS i;j;½t:tÀ2 ¼ 0) but more than doubles to À2.5 where the migrant community is relatively young (DMIGRANTS i;j;½t;tÀ2 ¼ 1, that is, the migrant stock doubled in size in the previous two years). Similarly, a one percent terms-of-trade deterioration is associated with a 0.18 percent increase in remittances from relatively old migrant communities but a 0.4 percent increase from relatively young migrant communities. For the median value of DMIGRANTS i;j;½t;tÀ2 (0.18), the elasticity with respect to cyclical GDP equals À1.3, and a one percent terms-of-trade deterioration is associated with a 0.2 percent increase in remittances.
Robustness checks broadly confirm these results. In particular, when the growth rate of the migrant stock is computed over a three-or four-year period, 18 remittances from more recently established communities remain significantly more responsive to cyclical fluctuations in recipient output, although the interaction with the terms of trade loses statistical significance (table 4, columns 6 and 7). The same applies when the growth rate of the migrant stock is lagged by two years (table 4, column 8).
Overall, these findings suggest that remittances can indeed play a significant role in stabilizing output during downturns, smoothing consumption, and mitigating the effects of macroeconomic fluctuations in developing countries.
Other Results
The elasticity of remittances with respect to trend GDP per capita in recipient countries ranges between 1.1 and 1.6 across different model specifications. The positive association between remittances and trend GDP, a proxy for expected GDP, supports the hypothesis that remittances are driven not only by altruistic motives but also by investment motives.
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Remittances are negatively correlated with financial development in recipient countries: on average, a 1 percent reduction in the ratio of domestic credit to the private sector over GDP translates into a 0.7 percent increase in migrants' transfers. This suggests that remittances act as a substitute for financial development, helping to overcome the financing constraints of households living in countries with less efficient financial institutions (Giuliano and Ruiz-Arranz 2009) . Remittances and foreign aid are also substitutes, in line with Amuedo-Dorantes, Pozo, and Vargas-Silva (2007) , suggesting that they do not reinforce each other in mitigating business-cycle fluctuations in recipient countries. The effect is statistically significant across all specifications, even if the magnitude is relatively modest: on average, a 1 percent increase in aid per capita is associated with a 0.1 percent reduction in remittances. Bilateral remittances are strongly correlated with the size of the migrant community in the source province. This 18 Data availability does not allow us to calculate the change in migrant stocks over longer time horizons. Using a fouryear horizon already implies a significant reduction in sample size compared to the baseline regressions (see table 3 ). 19 Evidence that remittances might be profit-driven is also provided in , where remittances are shown to be positively correlated with the recipient country's growth rate of GDP per capita. Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-province pairs. *significant at 10% level; **significant at 5% level; ***significant at 1% level. Estimations are carried out using the Poisson Fixed Effects estimator. The dependent variable is the value of total official remittances at constant prices from province i to country j in year t (REMi;j;t). A constant and a set of province-country pairs (i; j) and year (t) indicators are included. Sources: Authors' analysis based on data described in the text and table 1.
finding is consistent with a large body of literature Frankel 2011; Docquier, Rapoport, and Salomone 2012) . The elasticity is generally stable at around 0.7 across alternative specifications, similar to the value of 0.8 estimated by Docquier, Rapoport, and Salomone (2012) using a Poisson regression. The populations of the origin country, POP j , is positively associated with remittance flows. This may reflect either lower costs of sending remittances to larger countries, or simply greater investment opportunities. However, the coefficient is statistically significant only in the most parsimonious specification (column 1) and is less precisely estimated once we control for aid flows and the level of financial development.
Robustness Checks
This section tests the robustness of the findings. We first investigate the impact of changes in the sample composition (table 5) . We then allow for additional covariates (table 6) . Finally, we employ a different estimation method (table 7) .
Different samples
We test the validity of the finding about the cyclical response of remittances across a number of alternative subsamples. First, we split the sample between low-income and middleincome countries (table 5, column 1 and 2, respectively) to analyze whether the countercyclical behavior of remittances depends on the recipient country's income level. The coefficient on CYCLE j remains negative in both cases, although the countercyclical effect is much stronger in low-income countries (a 1 ¼ À5:7) than in middle-income countries (a 1 ¼ À2:3). In low-income countries, the coefficient on trend GDP is negative, suggesting a more limited investment motive for remittances. In these countries, the negative correlation between remittances and aid is also stronger (perhaps because foreign aid is larger and more variable, so that its effects can be more precisely estimated), suggesting that remittances could help offset limited aid flows. Next, we drop observations that may add noise and lead to small-sample bias. In particular, we are concerned about province-country pairs that are characterized by a limited number of resident migrants. Here, remittances may be driven by idiosyncratic factors, which could be largely unrelated to macroeconomic conditions in the recipient country as a whole. To avoid this possibility, we exclude all observations where the migrant community numbers less than one hundred migrants (MIGR ijt < 100), rather than using the threshold as in the baseline model. Although this threshold implies dropping fifteen countries (all provinces are still included in the sample) and reduces the original sample by about one-half, the results from our baseline model remain valid (column 3). 20 A related concern is that, in large recipient countries, macroeconomic conditions could be highly heterogeneous within the country. Further, migrant remittances may be largely driven by conditions within some region of the country, rather than in the recipient country as a whole. Hence, we drop from the sample the recipient countries with the largest population (Bangladesh, Brazil, China, India, Indonesia, Nigeria, and Pakistan). 21 Again, the earlier findings are confirmed, even controlling for other explanatory variables (column 4). Additional covariates We next augment the baseline model with additional regressors and find a positive impact on remittances of macroeconomic stability and institutional quality in the recipient country (table 6 ). In particular, remittances are larger to countries with higher fiscal balances (as a ratio of GDP) or with stronger institutions (as measured by the constraints on the executive; cf. Singh, Haacker, Lee, and Le Goff 2011). In contrast, external debt does not have a significant impact. The negative effect on remittances of the cyclical component of output in recipient countries holds even when controlling jointly for these covariates (column 4). 
Different fixed effects The last robustness exercise relates to the fixed effects in our estimation. Here, we drop country-province pair fixed effects and control separately for country and province fixed effects. Our main results from the baseline and the augmented specification, and in particular the significant negative coefficient on the cyclical component of recipient GDP, are largely confirmed (tables 7). The magnitude of the elasticities is also quite similar, lending support to the validity of our main findings.
The distance to migrants' home country, DISTANCE i;j , is positively correlated with remittances. A priori, we would instead expect distance to be positively correlated with remittance transfer costs and therefore negatively correlated with remittances. 22 The result may arise because remittance data only takes into account official transactions. Migrants from nearby regions, such as Eastern Europe or the Mediterranean, may send remittances informally, for instance bringing them in person when they travel back home. In contrast, migrants from distant countries are relatively more likely to use formal, if expensive, remittance channels.
Conclusions
We analyze how remittances are affected by structural characteristics, macroeconomic conditions, and adverse shocks in both source and recipient economies using a novel, rich panel dataset on bilateral remittances from 103 Italian provinces to seventy-nine developing countries over the period 2005-2011. Remittances are negatively correlated with the business cycle in recipient countries and increase especially strongly in response to adverse exogenous shocks, such as large declines in the terms of trade. The counter-cyclical behavior of remittances is stronger in provinces where the migrants' community has a larger share of newly arrived migrants. These results are consistent with international remittances being driven at least partly by altruism motives. We also find that remittances are positively correlated with potential GDP in recipient countries, that remittances and foreign aid are substitutes, and that financial development in the recipient country is negatively associated with remittance transfers, suggesting that remittances help alleviate credit constraints. All these results hold even controlling for unobserved country-province pairs fixed effects, which capture time-invariant institutional and geographical factors, which may drive remittance flows.
We conclude that remittances may indeed contribute significantly to macroeconomic stability in recipient countries. This effect should be considered together with their positive impact on poverty alleviation and growth, emphasized in the existing literature. From a policy perspective, our results suggest that reducing barriers to remittances to developing countries, by reducing these countries' reliance on more volatile capital inflows, may also increase their resilience to exogenous shocks. One way to achieve this is to reduce barriers to international migration (Clemens 2011) . In addition, it remains important to promote migrants' access to financial services in host countries. Overall, these findings corroborate the efforts being carried out by international financial institutions and the private sector to reduce the costs of migrant remittances and to foster freer remittance flows.
